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THEORY OF OPTICS
tomic system), and those for which no such surface F can. b< found (anorthotomic system). With the help of the preceding principle the law of Malus can now be proved. This law i< stated thus: An orthotomic system of rays remains orthotomii after any mimber of reflections and refractions. From th< standpoint of the wave theory, which makes the rays tlK normals to the wave front, the law is self-evident. But it car also be deduced from the fundamental geometrical laws already used.
Let (Fig. 5) ABCDE and A'B'C'D'E' be two rays infinitel> close together and let their initial direction be normal to a
surface F. If ' L represents the total optical distance from A to £, then it may be proved that every ray whose total path, measured from its origin A, A ', etc., has the same optical length Z, is normal to a surface F/ which is the locus of the ends £, .£', etc., of those paths. For the purpose of the proof let A 'B and El D be drawn.
According to the law of extreme path stated above, the length 01 the path A'B'C'D'E* must be equal to that of the infinitely near path A'BCDE' ', i.e. equal to Z, which is also the length of the path ABCDE. If now from the two optical distances A'BCDE1 and ABCDE the common portion BCD be subtracted, it follows that
FIG. $.
in which n represents the index of the medium between the surfaces F and J3, and ri that of the medium between L and F'~ But since AB = A'B, because AB is by hypothesis mormal to F> it follows thatrface, which is a surface such that from every point upon it the sum of the optical paths to two points Pand Pr is constant. For such a surface the derivative, not only of the first order, but also of any other order, of the sum of the optical paths vanishes.
